Differential regulation and activity against oxidative stress of Dps proteins in Bacillus cereus.
In this study, the sequence similarity, structure, ferroxidase activity and efficacy in antagonizing oxidative stress of three Dps-like proteins, Dps1, Dps2 and Dps3, encoded by Bacillus cereus were comparatively analyzed. The three Dps-like proteins are homologous to other bacterial Dps proteins that exhibit ferroxidase activity. Both Dps1 and Dps2 have a typical Dps spherical structure, but Dps3 has a unique filamentous structure. Several dps mutant strains were generated to investigate the functional role of dps genes in cell protection. The dps1 null strain was the most labile to oxidative stress in the stationary phase, and the loss of dps2 resulted in greater sensitivity to peroxide exposure compared with the other mutant strains in the log phase. Interestingly, after simultaneous deletion of dps1 and dps2, the survival rate was dramatically reduced by approximately 5 log in the stationary phase. Immunoblotting analysis demonstrated that Dps1 and Dps2 in the wild-type strain were induced by oxidative stress, and Dps3 responded to general stress in the log phase. Constitutively high expression of Dps2 in a perR null mutant and PerR-specific binding of the promoter region of dps2 confirmed Dps2 as a member of the PerR regulon. In addition, the expression of Dps1 and Dps2, absent any stress, was initiated in the log phase and was abundant in the stationary phase, suggesting that the expression of Dps1 and Dps2 was dependent on the bacterial growth stage. In summary, the three Dps proteins conferred cellular protection, particularly from oxidative stress, and were differentially regulated in response to varied stress conditions.